Introduction
============

Zygomycosis, encompassing mucormycosis and entamophthoramycosis, are rare but important infections in children. Entomophthoramycosis, consist of both conidiobolomycosis and basidiobolomycosis. Historically, they have been known to cause skin and soft-tissue infections in otherwise healthy individuals in tropical areas of Africa, South America, and Asia. Visceral involvement is extremely unusual.^[@B1]^ Although basidiobolomycosis is known through its skin lesions, its visceral involvement have been rarely reported.^[@B1]-[@B3]^ Basidiobolomycosis of the gastrointestinal tract is an uncommon event, and less than 20 cases, mostly from Saudi Arabia, Kuwait, Nigeria, USA, and Brazil, have been reported worldwide.^[@B3]^ Basidiobolomycosis of the alimentary tract can manifest as abdominal pain, nausea, vomiting, diarrhea, or abdominal mass. Unfortunately, the clinical impressions are often neoplasm or chronic infections (rhabdomyosarcoma of pelvis, gastrointestinal stromal tumor and lymphoma as well as tuberculosis).^[@B3]^ In this report we present a case of intestinal basidiobolomycosis that was not diagnosed until after bowel resection.

Case Description
================

A 12-year-old boy presented with abdominal pain, bloody diarrhea, fever and vomiting that had started 1.5 months ago. He was treated with metronidazole with the impression of amebiasis. Due to lack of response, ceftriaxone and azithromycin were also prescribed, without any benefit. Abdominal sonography reported the presence of an intestinal abscess. Abdominal CT scan showed increased thickness of the descending colon and patchy enhancement and stranding of the surrounding peritoneal fat. Ameboma was diagnosed and he received metronidazole for the second time without any improvement. Due to aggravation of the abdominal pain and fever, he was re-admitted. His fever used to increase at nights, and was accompanied by chills, nausea and vomiting. He also had a remarkable loss of appetite, and lost about eight kilograms during a two months period.

Clinical and laboratory data were as follows:

Vital signs: Temp=37°C, respiratory rate (RR)=28/min, pulse rate (PR)=105/min, Systolic blood pressure (SBP=90 mm Hg).

Abdomen was soft, without any organomegaly or tenderness.

WBC=28100/mm^3^, PMN=65%, Lymph=16%, Eos=16%, Band=2%, Mono=1%

Hgb=10.4 g/dl, RBC=4.51million/mm^3^, MCV=76.5 fl, Platelets=520000/mm^3^

ESR=14mm/hr, CRP=3+

Stool examination: mucus=3+, RBC=40-45/hpf, WBC=10-15hpf/, Cyst or ova: negative.

Abdominal Sonography: Diffuse and severe thickening of the descending colon wall was present, seen as a 105×54×35 mm mass with a 19×8 mm-sized fluid collection in the upper part of the thickened portion of the colon. Wall thickness was 17-22 mm on each side of the lumen. With primary diagnosis of intestinal tumor, laparatomy and resection of part of the involved colon was done. The reported pathology was in favor of Toxocariasis, but on another review of the specimen, diffuse granulomatous inflammation of the pericolic fat with marked eosinophilia and vascular involvement, in favor of mucormycosis was reported ([figures 1](#F1){ref-type="fig"}, [2](#F2){ref-type="fig"}). The report was confirmed by a 3rd pathologist. Amphotricin B was started but due to lack of defervescence after one week it was discontinued and posoconazole was started.

![A Splendore-Hoeppli phenomenon, consisting of hyphae surrounded by eosinophilic material.](IJMS-37-134-g001){#F1}

![Histopathologic examination of affected tissues shows areas of acute and chronic inflammation in association with broad hyphal elements that display septations. No necrosis is seen. (PAS stain ×40).](IJMS-37-134-g002){#F2}

Discussion
==========

Zygomycetes causing zygomycosis are alienated into two orders, the Mucorales and the Entomophthorales. It is relatively rare, with an annual rate of 1.7 infections per 1 million inhabitants in the United States.^[@B4]^ Contrary to mucormycosis, entomophthoramycosis is usually a chronic nonangioinvasive infection in those who are immunocompetent. Case series of this invasive disease have been reported in both immunocompromised and immunocompetent patients.^[@B5],[@B6]^ Infections caused by Entomophthorales include both conidiobolomycosis and basidiobolomycosis, with the latter being the most common cause of the disease.^[@B3]^ It seems that Entomophthoramycosis is age related. Conidiobolomycosis is uncommon in children, but 88% of basidiobolomycosis cases occur in patients younger than 20 years.^[@B7]^ Historically, they have been known to cause skin and soft-tissue infections in otherwise healthy individuals in tropical areas of Africa, South America, and Asia. Visceral involvement is extremely unusual and so far has been reported only in association with Basidiobolus. B. ranarum was first isolated in 1955 from decaying plants in the United States, and was subsequently found in soil and vegetation throughout the world. B. ranarum may also be present as a commensal in the intestinal tracts of frogs, toads, turtles, chameleons, horses, and dogs. The first human case of infection caused by B. ranarum was one of subcutaneous mycosis, reported in 1956 in Indonesia, and other cases subsequently occurred in India, Africa, and South America. In 1978 the first culture-proven case of invasive basidiobolomycosis of the maxillary sinus was reported in the United States, and reports of visceral involvement followed afterwards.^[@B1]^ Basidiobolomycosis can involve any region of gastrointestinal tract including stomach, duodenum, pancreas, liver, terminal ileum, cecum, ascending colon, transverse colon, rectum, and biliary system. The site of involvement in the present case was descending colon.^[@B8]^

Yousef describe six cases of gastrointestinal basidiobolomycosis of stomach and intestine. Specimens were characterized by marked mural thickening with fibrosis, prominent tissue eosinophil infiltration and palisading granulomatous inflammation around pale fungal hyphae. There was colonic perforation in two cases. According to their report, Basidiobolus ranarum hyphae (associated with spore-like spherules in four cases) were identified within tissue sections; the irregularly branched, thin-walled, occasionally septated hyphae were typically surrounded by a thick eosinophilic cuff (Splendore-Hoeppli phenomenon).^[@B2]^

Geramizadeh et al reported three cases with complaints of constipation, rectal bleeding, abdominal distension and intestinal obstruction. Other symptoms reported in the literature include fever, sweats, diarrhea, memory loss, rectal pain, constipation, anorexia, fatigue, mucus discharge, nausea and vomiting.^[@B3]^

Owing to vague complaints, the disease is generally confused with gastrointestinal malignancies, inflammatory bowel diseases, amebiasis or dysentry. Due to rarity of the disease, diagnosis is often made with some delay and after tissue resection and microscopic examination. Our patient was sometimes treated for amebic colitis and at other times as a case of bacterial dysentery; he eventually underwent bowel resection with the impression of intestinal tumor.

Typically histopathologic findings show areas of acute and chronic inflammation together with broad hyphal elements that may or may not display septations. The hyphae are more visible with hematoxylin and eosin staining than with more specific fungal stains. The tendency for vascular invasion typical of mucormycosis does not occur with entomophthoromycosis, however, and necrosis is uncommon. Characteristic findings include broad, sparsely septated hyphae surrounded by eosinophilic granular material (Splendore-Hoeppli phenomena). Tissue eosinophilia and granulomatous inflammation are usual. Peripheral eosinophilia may also be present, but cultures from the infected site are often negative.^[@B2],[@B4],[@B7]-[@B9]^ Owing to the lack of reliable serological markers and difficulties in culturing the fungus, the diagnosis of mucormycosis is often through histopathologic assessment of the excised tissue.^[@B10],[@B11]^ Our patient's pathologic report of the excised bowel pointed to toxocara, but a more meticulous review by two other experts revealed the accurate diagnosis. After starting posoconazole, patients's symptoms gradually subsided, and he got afebrile within about a few weeks. In follow-up visits he did not have any complaint.
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